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Abstract
The removal of large bile duct stones (412 mm) after endoscopic sphincterotomy (EST) remains a challenging issue in
therapeutic endoscopy. EST followed by large balloon dilation (LBD) has been shown to be effective in patients with large
bile duct stones (12–20 mm). In a study performed, complete bile duct stone removal was accomplished in 97.7% of
patients, whereas post-procedure complications were observed in 4.4% of the study population. The authors present the
case of an 85-year-old man with multiple and large common bile duct stones who underwent LBD followed by stone
extraction with an extraction balloon and a dormia basket. This article is part of an expert video encyclopedia.
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Video Related to this Article
Materials
• Side-viewing endoscope (TJF-145; Olympus Optical Co.
Ltd., Tokyo, Japan).
• Dormia basket (Triex; Cook Medical, Salem, NC, USA).
• Balloon catheter (CRE Esophageal/Pyloric, maximum
diameter 18 mm; Boston Scientiﬁc, Natick, MA, USA).
Background and Endoscopic Procedures
Endoscopic sphincterotomy (EST), ﬁrst described in 1974, is
considered the method of choice for clearing bile duct stones.
By using EST and standard endoscopic maneuvers, up to 90%
of bile duct stones can be removed. However, bile duct stone
removal can be challenging in patients with large stones
(412 mm), multiple stones, barrel-shaped stones, and
tapering or tortuosity of the distal common bile duct (CBD).
Traditionally, mechanical lithotripsy (ML) has been the
method of choice for the management of large CBD stones.
Ersoz et al.1 ﬁrst reported that the use of large balloon dilation
(LBD) following EST could be an alternative for the removal of
large bile duct stones. Since then, there have been several
studies showing safety and efﬁcacy; however, it has remained a
controversial and serious issue whether this technique is as-
sociated with a higher risk of acute pancreatitis.2
In a prospective randomized controlled study performed,
the authors compared the therapeutic beneﬁts and
complications between EST followed by LBD and ML for the
management of large bile duct stones. It was concluded that
EST followed by LBD is equally effective as EST followed by
ML for the removal of large bile duct stones, while it is asso-
ciated with fewer side effects. Therefore, EST–LBD should be
the preferred treatment for the endoscopic removal of CBD
stones with a diameter greater than 12 mm and up to 20 mm.3
A case of an 85-year-old man who underwent LBD is pre-
sented in this video. The patient has had a cholecystectomy in
the past and has undergone multiple endoscopic retrograde
cholangiopangreatographys (ERCPs) because of choledocho-
lithiasis. More precisely, there have been four ERCP attempts
to clear the CBD in the past and each time a stent had been
placed. The patient presented once again to the hospital with
cholangitis (right upper quadrant pain, nausea, and fever) and
ERCP was performed for LBD with stone extraction. After
cannulation of the CBD, an initial cholangiogram was ob-
tained and a guidewire was passed into the bile duct. CBD and
stone diameters (of the largest one) were documented during
the initial cholangiogram. Stone diameter was estimated based
upon the relationship of the diameter of the stone and the
diameter of the shaft of the endoscope, as measured on the
cholangiogram. LBD was performed as follows: a balloon
catheter (CRE Esophageal/Pyloric, maximum diameter
18 mm; Boston Scientiﬁc, Natick, MA, USA) was passed over
the guidewire and positioned across the sphincterotomy site.
The size of the balloon used was chosen according to the
diameter of the bile duct stones; however, it should be noted
that it should never exceed the maximum diameter of the bile
duct (which in the majority of cases coincides with the
diameter of the common hepatic duct). In the case of the
authors an 18-mm balloon was used, because the bile duct
stones seemed to be up to 18 mm (the transverse diameter of
the largest stone). The balloon was then gradually ﬁlled with
diluted contrast medium under endoscopic and ﬂuoroscopic
guidance and was pushed into the CBD before applying
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dilating pressure. This was deemed necessary in order to push
the stones away and minimize the risk of perforation by
trapping stones between the CBD wall and the balloon during
dilation. Consequently, dilating pressure was applied and the
gradual disappearance of the waist in the balloon was ob-
served, indicating the progressive dilation of the oriﬁce. Once
the waist disappeared, the balloon remained inﬂated for
10–12 s. During the dilation, oozing hemorrhage was seen,
which that was resolved by tamponade with prompt on-site
inﬂation of the balloon. The stones were then retrieved from
the bile duct with an extraction balloon and a dormia basket
(Triex; Cook Medical, Salem, NC, USA).
Key Learning Points/Tips and Tricks
• ML is a challenging technique, because capturing the stone
inside the lithotripter basket is difﬁcult in most cases. EST
followed by LBD is a safe and effective alternative to EST
followed by ML in patients with large bile duct stones of a
diameter up to 20 mm. Patients with stones larger than
20 mm are by default treated with ML, because dilation
balloons of a diameter greater than 20 mm are not available.
• Choose the size of the balloon according to the diameter of
the bile duct stones; it should never exceed the maximum
diameter of the bile duct (which in the majority of
cases coincides with the diameter of the common hepatic
duct).
• When performing LBD after EST, it was recommended to
keep the balloon inﬂated for 10–12 s and not for 60 s, as is
the case in most of the studies published so far. Keeping the
balloon inﬂated for a longer period of time (60 s once or
twice) is the common practice when dilating CBD strictures
of ﬁbrotic nature. However, in the setting of post-
sphincterotomy dilation – where the sphincterotomy site
has been dilated and not a ﬁbrotic stricture – such
prolonged dilation time could theoretically increase the
rate of post-ERCP pancreatitis. Furthermore, keeping the
balloon inﬂated for 10–12 s is sufﬁcient in order to achieve
the dilation as well as the straightening of the distal bile
duct, i.e., to produce a sphincteroplasty effect. It should
also be mentioned that disappearance of the waist (i.e., the
balloon reached its maximal diameter) was achieved in a
few seconds in the majority of cases, with less pressure than
that required for the dilation of ﬁbrotic strictures.
• In cases with some oozing hemorrhage after dilation of the
papilla, gentle tamponade can be applied by reinﬂation of
the balloon at the bleeding site. The pressure used for this
purpose was much less than that used for dilation. There-
fore, it should be kept in mind that after the completion of
LBD, it is prudent to keep the balloon deﬂated at the site of
dilation for a couple of seconds, in order to manage any
potential bleeding.
Complications and Risk Factors
Complications were documented in two patients (4.4%) who
underwent EST followed by LBD in the series which was
already published.3 One patient developed post-ERCP pan-
creatitis, which was mild and self-limiting and was managed
conservatively, while post-ERCP hemorrhage was seen in the
other patient.
Scripted Voiceover
Time (min:sec) Voiceover text
00:00 A radiology image, showing the occlusion
cholangiogram, performed after the stent
removal. The dilated common bile duct
with the ﬁlling defects can be seen.
00:05 An endoscopic image of the ampulla of
Vater, with the previous sphincterotomy.
00:11 Cannulation with the CRE balloon.
00:35 Partial dilation of the CRE balloon at a
pressure of no more than 10 atm. The
largest part of the balloon (80%), can be
seen outside of the ampulla.
01:01 Dilation with the balloon fully inserted and at
maximum pressure.
01:16 Dilation with cylinder (waist disappearance).
01:27 The maximum diameter of 18 mm is
achieved.
01:35 Deﬂation of the balloon.
01:45 A small amount of blood, oozing
hemorrhage.
02:10 Inﬂation of the balloon at 1 atm for
tamponade. The balloon remained inﬂated
for 1 min.
02:45 The balloon is deﬂated after 1 min of
pressure.
03:00 Since the bleeding did not stop, we
attempted a second time to inﬂate the
balloon, this time for 2 min.
03:20 A clot has been formed.
03:27 The balloon is retrieved.
03:38 A stone extraction balloon is inserted.
03:58 The stone extraction balloon is retrieved.
04:07 A big stone is extracted.
04:36 Incomplete CBD clearance, stones remain in
the CBD.
04:42 A basket is inserted and is fully deployed
into the dilated CBD.
04:51 The basket is being pulled out together with
a stone.
05:00 The stone can be seen through the dilated
ampulla.
05:07 The basket is inserted for the second time.
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05:15 The basket is pulled out several times and
stones are extracted.
05:49 Extraction of large stone using extraction
balloon.
06:17 The CBD is completely cleared.
06:30 Occlusion cholangiogram using the
extraction balloon, which can be seen
endoscopically.
06:43 Final passage of the basket without stone
extraction.
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